ZnT7 can protect MC3T3-E1 cells from oxidative stress-induced apoptosis via PI3K/Akt and MAPK/ERK signaling pathways.
The osteoblasts could be lead to the occurrence of apoptosis by oxidative stress. The zinc transporter family SLC30A (ZnTs) plays an important role in the regulation of zinc homeostasis, however, its function in apoptosis of MC3T3-E1 cells remains unknown. This study was aimed to investigate the role of zinc transporters in cell survival, particularly in MC3T3-E1 cells, during oxidative stress, and the molecular mechanism involved. Our study found that hydrogen peroxide can induce zinc-overloaded in the cells. While high concentration of zinc plays an important role in inducing apoptosis of the MC3T3-E1 cells, we demonstrated that ZnT7 can protect MC3T3-E1 cells and reduce the aggregation of intracellular free zinc ions as well as inhibit apoptosis induced by H2O2. Moreover, ZnT7 overexpression enhanced the anti-apoptotic effects. Interestingly, suppression of ZnT7 by siRNA could significantly exacerbate apoptosis in MC3T3-E1 cells. We also found that ZnT7 promotes cell survival via two distinct signaling pathways involving activation of the PI3K/Akt-mediated survival pathway and activation of MAPK/ERK pathway. Collectively, these results suggest that ZnT7 overexpression significantly protects osteoblasts cells from apoptosis induced by H2O2. This effect is mediated, at least in part, through activation of PI3K/Akt and MAPK/ERK pathways.